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ABSTRACT
Distributed development involving globally distributed teams in
different countries and timezones adds additional complexity into
an already complex undertaking. This paper focuses on the effect
of global software development on motivation. Specifically, we
ask, what impact does misalignment between needed and actual
autonomy have on global team motivation?
We studied members of two distributed software development
teams with different degrees of distribution, both following the
Scrum approach to software development. One team’s members are
distributed across Ireland, England and Wales; the other has mem-
bers in locations across Europe and North America. We observed
the teams during their Scrum “ceremonies,” and interviewed each
team member, during which asked we asked team members to rate
their motivation on a 5 point ordinal scale.
Considering both the reported motivation levels, and qualitative
analysis of our observations and interviews, our results suggest that
autonomy appears to be just one of three job aspects that affect moti-
vation, the others being competence and relatedness. We hypothesize
that (1) autonomy is a necessary but not sufficient condition for mo-
tivation among experienced team members, and (2) autonomy is not
a motivator unless accompanied by sufficient competence.
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1 INTRODUCTION
Geographic separation, lack of timezone overlap, cultural differences
and different first languages among the team – collectively referred to
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as Global Distance – make the already challenging task of software
development even more complex [29].
Autonomy has been identified as an important motivator for Soft-
ware Engineers [2]. A mismatch between an individual’s need for
autonomy, and the degree of autonomy she or he actually has, may
have an impact on motivation levels [10, 16, 34]. In this study, we
ask,
Does increased autonomy result in higher motivation among
distributed developers?
As part of a larger software process improvement study [30], we
looked at the motivation of members of two distributed project teams,
that made a transition from plan-driven to Agile development. We
interviewed each team member, asking them to rate their motivation
before and after the introduction of Scrum [40]. Scrum emphasizes
“self-organizing teams” that decide among themselves the best way
to achieve their objectives [43]. As such, we expected that motiva-
tion would be higher after the introduction of Scrum due to higher
autonomy. We found, however, that the difference in motivation
levels before and after the introduction of Scrum was slight. There
was, however, an apparent difference in the motivation levels of
experienced team members, which were lower than less experienced
members after Scrum was introduced. We speculate that this is due
to the absence of other motivators as put forward by Deci and Ryan’s
Self-Determination Theory [12], related to the need to be part of
a team, and the need to balance autonomy and competence. We
conclude that, while autonomy is an important motivator, it is not
sufficient on its own.
This paper is organized as follows: in the next section we give a
brief background to motivation theory in a global context, and reflect
on changing software engineer characteristics and environmental
factors, which motivate our research question. In Section 3 we
describe the case study, including our data collection and analysis
methods. In Section 4 we present our qualitative and quantitative
results. Section 5 discusses how our results address our research
question. We conclude the paper in Section 6 with a summary of our
findings, limitations, and plans for future work.
2 BACKGROUND
We view motivation as a social process that defines how people join,
remain part of, and perform adequately in, a human organization
[25]. In this paper, we draw on motivation theory to help explain
the significance of autonomy in a global organizational context.
Due to its complex nature, motivation tends to be overlooked in
project management since it is difficult to measure and control [2],
yet motivation is shown to have an impact on the quality of work
produced [6], productivity [27], and on employee retention [22].
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2.1 Motivation and GSD
There are numerous theories that try to explain the conscious or
unconscious decisions people make to expend effort or energy on
a particular activity [33]. These theories provide insight into what
motivates software engineers to engage fully in their tasks, commit
to the organization’s goals, and produce higher quality software [2],
and stimulate innovation [20]. Conversely, a demotivated workforce
can lead to project failure [44]. Of particular relevance to this
study is Self-Determination Theory, in which Ryan and Deci [37]
postulate that to be self-motivated, employees require three basic
psychological needs to be satisfied: (1) relatedness, a feeling of
connection to other members of a group; (2) competence, having
enough skills and expertise to carry out the job; and (3) autonomy,
the freedom to make decisions and do what’s necessary, without
undue constraints.
Some of the issues introduced by Global Software Development
(GSD) [29] may be addressed by meeting the motivational needs of
software engineers. For example, GSD projects have been shown to
suffer from high staff turnover [13, 24]; conversely, high levels of
motivation can have a positive effect on staff retention [22].
Research has identified an inventory of 32 motivation factors for
software engineers [2, 3, 9, 19]. Among these are problem solving,
team working, change, challenge, benefit, and autonomy.
2.2 GSD impact on software engineer
characteristics
Of the many software engineer characteristics identified in the litera-
ture, “growth oriented,” “introverted,” and “need for independence”
were the most cited, which indicates these occur across many dif-
ferent contexts. The view that software engineers are introverted
reflects findings from the many studies coming from Couger and
Zawacki and colleagues, that began in the 1980’s, who measured
the “social needs strength” of engineers [7] in their Job Diagnostics
Survey. This view is not universal, as some studies characterize
software engineers as sociable people [2].
Although some research suggests that the needs of a global soft-
ware engineer are similar to those of the general population of engi-
neers [14], Beecham and Noll [3] speculate that the characteristics
of global software engineers may be changing; they observed that a
software engineer working in a distributed team is not de-motivated
by the need to travel or work anti-social hours, and is tolerant of
work/life imbalance. They also found that engineers working in
GSD did not cite autonomy as important [3]. This distinguishing
feature may be due to personality and “individual differences in their
tendencies toward autonomous functioning across specific domains
and behaviors [38].”
2.3 Motivation and Agile
Traditionally, GSD has followed a plan-driven, structured, waterfall
approach, where tasks are allocated according to where they appear
in the software lifecycle [15]. It was considered that Agile methods,
envisaged for small projects and co-located teams [1, 26], would
be a poor fit for GSD because Agile and distributed development
approaches differ significantly [36]. Agile methods tend to rely on
informal processes to facilitate coordination, whereas distributed
software development relies on formal mechanisms. Yet, there is
a growing trend for companies engaged in GSD to adopt Agile
methods [17, 23]. Adopting Agile practices such as short iterations,
frequent builds, and continuous delivery all pose challenges to con-
figuration management and version management [32]. But, practices
such as short iterations increase transparency of work-in-progress,
and provide a big picture of project progress to stakeholders [31].
However, setting up an Agile team is usually motivated by benefits
such as increased productivity, innovation, and employee satisfaction
[41].
Introducing Agile methods can change the culture in a company;
developers need to have more autonomy as well as decision-making
power to implement Agile practices in global software environment
[18]. Through frequent communications and meetings (i.e; daily
stand-ups), Agile team members can motivate and influence each
other’s behaviour [8]; but little is known about motivation in an
Agile context [5, 28].
2.4 Autonomy–still an important factor?
We define autonomy as a feeling of independence, freedom and
control (or self-determination) [11]. Autonomy has been identified
in earlier studies as an important motivator for software engineers [2],
and is also a core concept in Self-Determination Theory [11, 21, 37].
Ryan and Deci [38] reason that the more autonomy one feels, the
more intrinsically motivated one becomes. It might be that the
global software engineer profile is changing: there appears to be
less interest in those factors that can act as barriers to motivation [3].
This may reflect Deci and Ryan’s Cognitive Evaluation Theory
(CET) [10] that specifically addresses social and environmental
external factors that facilitate or undermine intrinsic motivation.
Taking this argument forward, and given that many environmental
factors are inevitable when working in GSD (such as having to meet
colleagues virtually, fitting in with hours of remote colleagues in
different timezones, and travel), Beecham and Noll suggest that
those engineers that remain working in globally distributed teams
for the long term, are resilient to the demotivating factors that are
inherent in GSD.
In this study, we focus on one factor, and ask whether autonomy
affects motivation of software engineers working in Global Software
Development projects. Our research question is expressed as, “Does
increased autonomy result in higher motivation among distributed
developers?” We address this question through conducting a case
study with a new and different set of engineers, also engaged in
GSD; the approach is described in the next section.
3 METHOD
We conducted interviews with members of two distributed software
development teams: the first (Team A) comprising six members
located in the U.K. and Ireland, and the second (Team B) with nine
members in Ireland and North America.
The company we studied, which we shall call PracMed, is a
medium-sized Irish-based software company that develops prac-
tice management software for health care professionals. PracMed
employs approximately seventy staff members in its software de-
velopment organization, including support and management staff.
PracMed’s annual sales approach AC 20 million, from customers
across Europe and North America.
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Table 1: Case study team composition.
TeamA TeamB
Country Role # Country Role #
Ireland Developer 2 Ireland Product Owner 1
Wales Scrum Master 1 Developer 3
Product Owner 1 QA 1
England Sr. Developer 1 Canada Scrum Master 1
QA 1 Product Owner 1
Developer 1
USA Sr. Developer 1
Total 6 Total 9
The units of analysis of our study are the individuals that form
two project teams. Each project team focuses on different aspects
of PracMed’s business, and exposes its members to different levels
of Global Distance [29]. TeamA is responsible for maintaining
the software that forms the core of PracMed’s product line. They
also maintain and enhance the retail product for the Irish, British,
Canadian, and Mexican markets. Finally, they perform maintenance
on a legacy product resulting from an acquisition that also brought
four of TeamA’s team members to the company. Two of TeamA’s
members work primarily from home in England; the other members
are distributed equally between the head office in Ireland and an
office in Wales.
TeamB’s responsibility is to tailor the company’s product for a
large customer in North America. The nine members of TeamB are
distributed over three countries in two continents, with up to eight
hours difference in timezones between locations.
At the time we began our observations, both teams had been
following the Scrum [40] software development method for approxi-
mately six months.
Table 1 “Team Composition” shows the distribution of members
of both teams. In both teams, the Project Manager also plays role of
Scrum Master.
Two of the authors acted in a participant-observer role by sitting
in on each team’s Scrum “ceremonies.” One of us observed TeamA,
daily, from November, 2015 to June, 2016; another of us observed
TeamB, daily, from January, 2016 to March, 2017. We sat in on
daily standups, sprint planning, backlog grooming, and sprint ret-
rospectives. Due to the fact that the team members are distributed
across Europe and North America, the observations were made by
joining the video conference session for each ceremony.
The observers also conducted semi-structured interviews of each
member of the team he was observing, according to an interview
protocol [4]1. During the interviews, all members of both teams were
asked to describe their backgrounds, roles on the team, and also the
development processes from their point of view. Each interviewee
was also asked to rate his or her motivation before and after the
introduction of Scrum, on a five point ordinal scale comprising
(1) “definitely low,” (2) “somewhat low,” (3) “neither low nor high,”
(4) “somewhat high,” and (5) “definitely high” . Since the interviews
1Available at http://www.lero.ie/sites/default/files/Lero TR 2017 02 Beecham Noll
Razzak-Lean%20Global%20Project%20Interview%20Protocol.pdf
Table 2: Individual motivation before and after the introduction
of Scrum.
Rating
Scrum stage 3 4 5 Total Median Mode
before 5 4 3 12 4 3
after 5 5 5 15 4 3, 4, 5
Table 3: Team member motivation by experience.
Experi- Scrum Rating
ence Stage 3 4 5 Total Median Mode
<10 before 2 1 1 4 3.5 3
years after 0 4 3 7 4 4
10+ before 3 3 2 8 4 3 & 4
years after 5 1 2 8 3 3
were semi-structured, each participant was encouraged to elaborate
on their answers, and in particular to explain why they rated their
motivation as they did.
After transcribing the interviews, the motivation ratings were tab-
ulated to compare team motivation before and after the introduction
of Scrum. Subsequently, we examined the interviewees’ explana-
tions for their ratings in order to understand the reasons behind the
values (as shown in Table 2). The results are described in the next
section.
4 RESULTS
We first present results of team members’ self-reported motivation.
As mentioned in the previous section, at the end of each interview,
interviewees were asked to rate their motivation on a five-point
ordinal scale; Table 2 summarizes the results (note: before the
introduction of Scrum, there was a total of twelve team members;
three additional members were hired after Scrum was introduced).
The reported motivation levels range from “neither low nor high”
to “very high” motivation, both before and after the introduction of
Scrum; no team member reported low motivation. The most common
motivation level before the introduction of Scrum was “Neither low
nor high,” while after the introduction of Scrum, motivation levels
were evenly distributed among “Neither low nor high,” “Somewhat
high,” and “Definitely high,” with some team members reporting
higher motivation, others reporting lower, and some reporting no
difference. This suggests that introducing Scrum had a positive
effect on team member motivation (see Table 2).
Experience does seem to affect motivation: the highest motivation
scores were reported by the team members with less than ten years
experience (Table 3). Comparing these less experienced developers
to their peers with ten or more years experience, there appears to be
slightly higher motivation among experienced developers before the
introduction of Scrum. However, after the introduction of Scrum,
the less experienced developers had somewhat higher motivation
(Table 3).
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5 DISCUSSION
In Agile software development, individuals and teams are given
greater autonomy and decision-making power in monitoring and
selecting tasks, as compared to traditional, plan-driven development
[18]. In particular, one of the hallmarks of Scrum is the concept of
“self-organizing teams,” which means that Scrum teams are allowed
(and even required) to figure out for themselves how to achieve their
objectives [43]. As such, Scrum teams exercise a high degree of
autonomy. So, why didn’t we see improved motivation after the
introduction of Scrum?
For this neutral result we need to focus on the more experienced
engineers, the majority of whom registered a neutral “neither low
nor high” level of motivation after the introduction of Scrum. Given
that high motivation among individuals is desirable, we view the fact
that one third of the sample (5 members) were not highly motivated
as sub-optimal.
One possible reason for the lower motivation among the more
experienced developers might be due to these developers having
less autonomy than would normally be found in an Agile environ-
ment. Our findings showed hints of issues concerning autonomy in
responses from one of the more experienced developers:
In my own point of view if [Product Manager] says, this ticket
takes five days, then and as a developer if I think it will take ten days
then probably I shouldn’t say ten days because other people may
think I am taking more time. The reality is everyone takes a longer
time than the initial estimation.
In contrast, the more junior members were comfortable with their
dependence on senior developer inputs in the planning. One of
TeamB’s junior offshore developers reported that all of his code had
to be reviewed by a senior developer in Dublin, suggesting a lack of
autonomy. Yet the same developer said that “checks and balances”
and “more communication,” which are hallmarks of Scrum, result
in a “better product at the end of the sprint,” suggesting that he did
not perceive a mismatch between his desired and actual autonomy.
Another interviewee noted that the lack of input in planning affected
sprints, which he suggested could be addressed through more support
from the senior developer, rather than working alone.
This was echoed by a third developer:
If you look at our velocity chart you can see we haven’t met most
of the commitments. So, I think [Senior Developer] should estimate.
This reflects a healthy attitude as noted in earlier work with a high
performing Agile team where decisions were made by consensus,
and when asked about what drives down performance, the high per-
forming team members responded “developers wanting to do things
the way they want to and not listen to anyone else [5].” Developers
in our sample were exhibiting similar behaviour to those developers
in the high performance team.
But this view is not universal:
. . . I need to get approval from too many people–one person says
‘okay good, check with X’ or ‘no [it’s] rubbish take it back.’ It is
too difficult to satisfy that many people. That means I would start
something with [Product Manager] and he says ‘that’s good.’ Then
[Technical Lead] says ‘tweak over here and I am happy with it.’ Then
I go to the CTO and he said, ‘no take it off.’ That is big problem for
me initially at least. The amount of rework I had to do on everything
was tremendous.
Figure 1: Self-determination Theory Psychological Constructs.
Nevertheless, this new team member rated his motivation as “def-
initely high.”
Senior team members seem to have a different perspective. One
senior person with over 15 years domain experience rated motivation
as “neither low nor high,” attributing this to lack of experience and
training in his new role as Product Owner:
In my previous job my motivation was quite high. But, in this
particular project it’s neither low nor high because of the learning
curve. And, it’s been very difficult to wrap my head around the
roles itself. For that reason, it’s been quite demoralizing actually
when you don’t fully understand your job properly. You don’t really
know 100% what and why you’re supposed to do. It could be quite
demoralizing and it does affect your motivation.
In contrast, a senior developer in the home office rated his motiva-
tion as “definitely high,” citing intellectual challenge as the reason:
To be honest as long there is new stuff to do . . . [the process]
doesn’t matter. So, it’s very high.
It appears we are seeing examples of Ryan and Deci’s Self-
Determination Theory [37] in action (see Section 2). The motivated
individuals, whether junior or experienced, appear to have sufficient
skills (competence), support from other team members (relatedness),
and autonomy, to carry out their tasks.
Unmotivated individuals appear to be lacking one of these as-
pects: the Product Owner with 15 years domain experience but no
experience as a Product Owner is lacking competence in this specific
role, despite having autonomy.
According to Ferratt et al [16], Shein’s [39] eight career anchors
can explain how motivation needs to be finely tuned to each individ-
ual. A career anchor is a person’s self-perceived talents and abili-
ties, basic values, motives and needs as related to his or her career.
For example “people whose anchors are security/stability should
prefer longer-term embedded, more secure arrangements. Those
who value autonomy/independence might value arrangements with
greater discretion [39].” Also, Sumner and colleagues found four ca-
reer anchors or orientations were prevalent among IT professionals:
creativity, autonomy, identity, and variety [42]. So autonomy alone
may not be sufficient for a person to be motivated, and might not
even be motivating at all.
Further, Prasad et al found that employment arrangement charac-
teristics and IT employment arrangement satisfaction vary according
to individual work value profiles [35]. As such, it may be that an
individual’s need for autonomy forms part of a work values pro-
file which can be viewed as an individual psychological construct.
Porter anticipated this result by suggesting managers “offer increas-
ing responsibility and autonomy as employees feel they are ready.
[34]”
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Returning to our research question, “Does increased autonomy re-
sult in higher motivation among distributed developers?”, it seems
that autonomy needs to be matched by competence and related-
ness (Fig. 1). Perhaps the more experienced software engineers in
our sample lacked autonomy commensurate with their competency
(skills and experience). Similarly, team members new to their roles
may have had too much autonomy, as they lacked the skills and
experience to make decisions without consulting others. Finally,
motivated junior developers enjoyed the support they received from
senior colleagues, satisfying (in part) their need for relatedness; the
associated lack of autonomy was not seen as de-motivating because
these junior developers had not yet achieved sufficient competency
in the specific context to act autonomously.
5.1 Limitations
This study has a number of limitations that might threaten the validity
of the conclusions.
Our five-point measure of motivation is quite coarse, and was
applied only once during the study period. As a construct it seems
reasonable, but does not delve into the reasons why a team member
might choose a particular value. Also, we might find interviewees re-
port different levels of motivation at different times, being influenced
by other factors.
Also, we did not have a direct measure of autonomy; rather, we
assumed that Scrum would give teams and team members higher
autonomy than a plan-driven approach. It is possible that PracMed’s
particular approach to implementing Scrum might result in less
autonomy than would normally be the case, although we have no
evidence to suggest this is the case.
The individuals we studied were members of teams that were
transitioning from plan-driven to Agile development: at the time we
began our observations, each team had been following the Scrum
approach for approximately six months, which means their Scrum
adoption might have been incomplete, and they may not have had
enough time to absorb or appreciate the new ways of working. How-
ever, our observations indicated the contrary: both teams seemed
comfortable with the various Scrum ceremonies, and, aside from
issues stemming from Global Software Engineering, both teams
appeared to be working effectively as Scrum teams.
Our sample is small as we focused on just two teams of a single
company, comprising a total of fifteen members. As such, the sample
is not large enough to detect statistically significant differences in
motivation levels before and after introducing scrum. In any case,
given that a single company is involved, we have not attempted to
generalize our findings.
We can, however, use our findings to generate hypotheses to moti-
vate future research. Therefore, we propose the following hypothesis
based on our observations:
Hypothesis 1: Autonomy can be de-motivating unless accompa-
nied by sufficient competence. As noted before (Section 2), Ryan and
Deci assert that autonomy and competence are two of three psycho-
logical pre-requisites for motivation [37]. As such, autonomy has to
be matched to competence to exercise that autonomy effectively [34]
This hypothesis states that the converse – that autonomy without
competence can be de-motivating – follows from our observation
that some team members who had substantial autonomy but lacked
experience in their specific roles were not highly motivated.
Hypothesis 2: Individuals who recognize they lack competence
in their current role will be motivated by relatedness rather than
autonomy. This hypothesis is a corollary to Hypothesis 1, and
follows from comments from inexperienced team members, who
reported support from senior members as positive aspects of their
roles.
Hypothesis 3: Competent individuals will find a lack of autonomy
de-motivating. This hypothesis follows from the observation that all
of the team members who reported neither low nor high motivation
after the introduction of Scrum had more than ten years of experience.
Also, our previous investigation into developer motivation in GSD
indicated that senior developers do not consider autonomy to be as
important as other factors, such as intellectual challenge, making
a meaningful contribution, and creativity [3]. We note that in both
studies, the personnel presumably had significant autonomy, by
virtue of their being senior level staff (project managers, senior
managers, and directors in the previous study, and members of
Scrum teams in the current study); as such, it seems there are other
factors that contribute to motivation, or lack thereof.
6 CONCLUSIONS
Prior research has shown that software engineers who are motivated
deliver higher quality software [2], are more innovative [20], more
successful [44] and less prone to attrition [22]. Companies, including
those with GSD teams, are adopting Agile methods [23] in an effort
to realize benefits such as increased productivity, innovation, and
employee satisfaction [41]. However, Agile methods were originally
designed for small, co-located teams [1, 26], and require significant
autonomy to be fully deployed [18].
Autonomy is also an important factor in motivation for software
engineers [2], and is linked to their intrinsic motivation [38]. Self-
Determination theory holds that autonomy is one of three psycho-
logical needs which must be met [37].
Because autonomy is a crucial component of Agile development,
as well as an important for software engineers’ motivation, but poten-
tially difficult to satisfy within the context of GSD, we examined the
extent to which autonomy affects the motivation of members of two
different GSD teams within the same organization. Previous work
on software engineers in GSD has shown that they may become
resilient to typical demotivating factors which are an unavoidable
component of GSD [3], leading us to ask if increased autonomy sig-
nificantly affects global software developer motivation in an Agile
environment.
We observed the two teams over a period of months, and inter-
viewed their members. We asked each team member to rate the
level of motivation that he or she felt, on a five point ordinal scale,
both before and after the introduction of Agile methods to their
development process.
So far, we have found little evidence to suggest there is a differ-
ence in motivation between members of teams that are distributed
but located in the same general vicinity, and those in teams who
are distributed across continents. What differences exist seem to
be more related to experience, a sense of being part of a team, and
factors such as intellectual challenge and contributing to a valuable
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product, that were previously identified as contributing to motivation
in global software development [3].
In future work, we plan to administer the motivation survey used
by Beecham and Noll to the members of TeamA and TeamB to try
to understand the reasons behind their particular motivation ratings.
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